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SPECIFICATION 



1 . TITLE OF THE INVENTION 
Golf Ball 

2. CLAIM 

( 1) A golf ball, wherein said golf ball uses a polymer composition as a cover material comprising 80 to 98 parts per 
weight ionomer resin and 20 to 2 parts per weight polyamide. 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention pertains to a golf ball with an improved cover material with greater resiliency and better 
impact feel. 

Ionomer resins are currently used as the cover material for golf balls. Ionomer resins have superior mechanical 
strength, good cut resistance when struck, and sufficient elasticity. 

Golf balls using ionomer resins as the cover material can be improved in terms of resiliency, flight distances and 
impact feel. In particular, longer flight distances and better impact feel are desired. 

The present inventors conducted extensive research into meeting these demands. The result is a polymer 
composition comprising an ionomer resin and polyamide with better flexural elasticity. Golf balls in which this 
polymer composition is used as the cover material have improved resiliency and impact feel. The golf ball of the 
present invention is based on this discovery. 
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In other words, golf balls in which conventional ionomer resins are used as the cover material are as resilient as the 
flexural elasticity of the ionomer resin. Because the highest flexural elasticity of commercially available ionomer 
resins is 3,900 kg/cm 3 (ASTM D-790), the resiliency of the golf balls cannot be improved beyond this point using 
current ionomer resins. The present inventors discovered when mixing a polyamide with the ionomer resin that the 
flexural elasticity of the composition exceeds that of ionomer resins. As a result, golf balls in which this 
composition is used as the cover material have greater resiliency and improved impact feel. The golf ball of the 
present invention is based on this discovery. 

In the present invention, the ratio of ionomer resin to polyamide in the polymer composition is 80 to 98 parts per 
weight in the case of the former and 20 to 2 parts per weight in the case of the latter, ideally 85 to 95 parts per 
weight in the case of the former and 15 to 5 parts per weight in the case of the latter. When the ratio of polyamide is 
less than 2 parts per weight, the resiliency of the golf ball is not improved. When the ratio of polyamide exceeds 20 
parts per weight, the resiliency of the golf ball decreases and the shock at the time of impact increases. 

The polyamide used in the present invention is a linear macromolecule with amide bonds such as nylon 4, nylon 6, 
nylon 66, nylon 610, nylon 1 1, or nylon 12. Certain derivatives of these polyamides can also be used. Conventional 
ionomer resins can be used in the present invention. The grade of ionomer resin and conventional technical methods 
can be used based on the desired outcomes. Additives such as strengthening agents, fillers, improving agents, 
plasticizers, and coloring agents can be added to the polymer composition as long as the additives do not have an 
adverse effect on performance. 

The polymer composition of the present invention can be used to cover a solid core or wound core to obtain a golf 
ball with improved performance. In addition to solid core and wound core golf balls, the cover material of the 
present invention improves the performance of two-piece golf balls and three-piece golf balls in which the core has 
two or three layers. 

In solid cores, an unsaturated ot,p-monoethylene carboxylic acid or metal salt such as polybutadiene acrylate or 
methacrylate, a monomer cross-linking agent such as trimethylolpropane trimcthacrylate, a metal oxide such as zinc 
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oxide or magnesium oxide, and a peroxide such as dicumylperoxide are mixed together. When necessary, a 
polymerization regulating agent such as barium sulfate, calcium carbonate or silica can be added to the mixture, 
wh.ch is then vulcanized. The ratio of components varies depending on whether the core is for a large or small golf 
ball. In general, the ratio of components is 100 parts per weight polybutadiene, 10 to 60 parts per weight acrylic 
acid metal salt or methacrylic acid metal salt, 10 to 60 parts per weight zinc oxide, and 0.5 to 5 parts per weight 
dicumylperoxide. 

In a wound core, rubber thread is wound together to form the center of the golf ball. The composition and 
composition ratio of this rubber thread is similar to the solid core rubber. This composition is vulcanized to produce 
a rubber thread. In general, the ratio of components is 100 parts per weight polybutadiene, 10 to 40 parts per weight 
acrylic acid metal salt or methacrylic acid metal salt, 2 to 10 parts per weight zinc oxide, and 0.5 to 5 parts per 
weight dicumylperoxide. This rubber thread can be made using the conventional method. In this case, the rubber 
thread is obtained by vulcanizing a rubber composition containing a natural or synthetic rubber, polyisopropene, an 
anti-aging agent, a vulcanization accelerator, and sulfur. 

The cover material used to cover a solid core or wound core is usually 1.0 to 3.0 mm thick. 

There are no restrictions on the method used to cover a solid core or wound core with the polymer composition of 
the present invention. However, the wrapping method is generally used. In this method, the core is wrapped in two 
layers hemispherically and pressurized for 1 to 20 minutes at 150 to 270°C. The polymer composition can also be 
sprayed on the core. 

The following is an explanation of the present invention with reference to preferred embodiments. 
Preferred Embodiments 1-4 and Comparative Examples 1-3 

The rubber composition shown in Table 1 was placed in a mold and vulcanized for 30 minutes at 150°C to produce a 
spherical core with a diameter of 36.7 mm. The components shown in Table 2 were melted and extruded from a 
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biaxial extruded to form polymer compositions. The flexural elasticity of these compositions was measured using 
ASTM D-790. The results are shown in Table 2. 



These polymer compositions were applied to the aforementioned core to produce golf balls with a diameter of 41.3 
mm. The characteristics of these golf balls were measured. The results are shown in Table 3. The covers were 
extruded at 220°C and molded onto the cores to produce the golf balls. 



TABLE 1 



Material 


Amount (ppw) 


cis- 1 ,4-polybutadiene 


100.0 


zinc acrylate 


34.0 


zinc oxide 


45.0 


dicumyl peroxide 


1.0 



TABLE 2 





Preferred Embodiments 


Comparative Examples 




1 


2 


3 


4 


5 


6 


1 


2 


3 


lonomer Resin I * 1 (ppw) 


45 


43 


40 


35 


45 


40 


50 


35 


35 


Ionomer Resin II *2 (ppw) 


45 


40 


38 


32 


43 


35 


45 


32 


30 


lonomer Resin III *3 (ppw) 


7 


10 


12 


15 


7 


10 


5 


10 


10 


Nylon 6 *4 (ppw) 


3 


7 


10 


18 








23 




Nylon 12 *5 (ppw) 










5 


15 






25 


Flexural Elasticity (kg/cm0 


4100 


4940 


5570 


7210 


3980 


5050 


3320 


8530 


6130 



(Notes) * 1 : Mitsui Polychemical Co., Ltd. Himilan 1 605 (Product Name) 
*2: Mitsui Polychemical Co., Ltd. Himilan 1706 (Product Name) 
*3: Mitsui Polychemical Co., Ltd. Himilan 1702 (Product Name) 
*4: Toray Co., Ltd. Amilan CM 10 17 (Product Name) 



*5: Nippon Rirusan Co., Ltd. AMN (Product Name) 



TABLE 3 





Preferred Embodiments 


Comparative Examples 




1 


2 


3 


4 


5 


6 


1 


2 




Compression *1 (mil) 


41 


40 


40 


40 


41 


40 


42 


40 




Weight (g) 


45.4 


45.4 


45.4 


45.4 


45.4 


45.4 


45.4 


45.4 




Resiliency Coefficient *2 


0.755 


0.758 


0.760 


0.753 


0.753 


0.754 


0.745 


0.747 




Flight Distance *3 (m) 


214 


216 


217 


214 


214 


216 


210 


211 




Impact Feel *4 


Low Impact (Good) 


High Impact 



(Notes) *1: After measuring the golf ball at an initial load of 3.8 kg, the amount of distortion is 



measured at a load of 45.4 kg (mil = 1/1000 in). 
*2: The speed of the ball is calculated when impacted by a 198.4 g tube at a rate of 45 m/sec. 
*3: Actual test by a professional golfer (No. I wood). 
*4: Actual test by a professional golfer (No. 1 wood). 
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As demonstrated in Table 3, the golf balls in preferred embodiments 1-6 have better resiliency, longer flight 
distances, and superior impact feel. 



Applicant Sumitomo Rubber Industries Co., Ltd. 

1 - 1 - 1 , Tsutsui-cho, Chuo-ku, Kobe 



Agent Tetsuo MlWA, Patent Attorney [seal affixed] 
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